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Study it consulting the bibliography or browse it while tanning on the beach. You will like
it either way.
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The perfection of time measurement in the 18th century was motivated by the need to
determine longitude at sea. In meeting the challenge of producing a chronometer for use
at sea, John Harrison (1693–1776) constructed the most accurate timepiece of his age,
indeed in some ways the finest yet constructed. Trained as a carpenter and without formal
education, he succeeded in this despite the resistance of a political–scientific establishment
that favored astronomical methods for longitude determination.
Everyone accepts that there are mathematical principles embodied in clocks and nav-
igational instruments, but, as with medieval cathedrals, just how much mathematics is
effectively required or consciously used by a master builder or craftsman, even as late
as the 18th century, seems not very evident. As far as clock making goes, the answer
given by this collection of papers selected from the 1993 longitude symposium at Har-
vard University is that mathematics had little or no involvement. Under mathematics in the
index there are no entries after p. 65. The mathematician and historian of mathematics,
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Bruce Chandler, represented his subject in a paper which is given an anchor position at
the beginning of this volume. He shows the fundamental relevance of mathematics to
solving the longitude problem and indicates how the mathematical tools came about. How-
ever, in the course of doing this he also emphasizes the reason mathematics is necessarily
given short shrift in a history such as this. The key mathematics was developed indepen-
dently of the incentive of the large monetary prize offered by the British government in
1714 for a method of determining longitude at sea within specified degrees of accuracy.
Thus, Tobias Mayer and Leonhard Euler, though awarded prizes later for their contribu-
tions to solving the longitude problem, were not motivated in their work primarily by the
prizes. In this same vein, Chandler points out that the curves of the conic sections that
pervade the modern description of the universe were developed by the Greeks and thus
illustrate how mathematics, unfolding according to its own inner logic, can produce re-
sults with unanticipated applications. This historical state of affairs tends to support a
view of mathematics as independent, if not aloof, in spite of its acknowledged basic
role.
The situation is well illustrated by the problem of accounting for “circular error,” that is,
the difference in time for a pendulum to describe two arcs of different lengths. In pendulum
clocks this error is a concern because of the various resistances and perturbations that a
pendulum necessarily undergoes that cause variations in the length of the arc. According to
Andrew L. King in his paper on John Harrison, Christiaan Huygens arrived at one method of
overcoming the error, namely, constructing the clock so that the pendulum moves through
a cycloidal arc. Harrison gave an idea of how he arrived at the same notion in the next
century:
I from being a Ringer, or taking a hint therefrom had made use of an Artificial Cycloid (but had no
name for it) some years before I had so much as heard of Mr. Huygens’s name. (Quoted on p. 170n from
Harrison, “An Explanation of My Watch or Timekeeper for the Longitude,” 1763.)
The many ample notes, along with the lavish illustrations, most in color, make the vol-
ume a mine of potential research topics in the history of mathematics, in the history of
technology, and in the relation of art to science. After opening papers by David S. Lan-
des and others, and an after-dinner talk by Alistair Cooke, there are four papers under the
heading “Longitude in the Context of”; in addition to Chandler on mathematics, the topics
of navigation and cartography are handled by W. F. J. Mo¨rzer Bruyns and Norman J. W.
Thrower. Michael S. Mahoney indicates the relation of the longitude problem to several
themes in the history of science: “the extension of the mechanical model to the structure
and behavior of matter, the empirical study of materials, precision measurement, and the
role of craft skill in articulating the new science” (p. 66). Early attempts to find longi-
tude are described in papers by Alan Stimson, Albert van Helden, J. H. Leopold, A. J.
Turner, Owen Gingerich, and Derek Howse. Harrison’s life and work is described in pa-
pers by Andrew L. King, W. J. H. Andrewes, Anthony G. Randall, and Martin Burgess.
The perfection of the marine timekeeper is treated in papers by Catherine Cardinal, David
Penney, and Jonathan Betts. Appendices include translations of the earliest documents, by
Johann Werner (1468–1522) and Gemma Frisius (1508–1555), describing the principal
methods used to find longitude at sea. Complementing this rich collection of scholarly
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papers is the account by Dava Sobel based on the symposium, Longitude: The True Story
of a Lone Genius Who Solved the Greatest Scientific Problem of His Time (Penguin Books,
1995).
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